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Abstract 

The method of controlling the ignition time using a conventional knock sensor poses a problem wherein it is difficult to ensure early 
detection of the occurrence of a problem with the knock sensor, and when it is unable to sense the occurrence of knocking, the engine 
may end up sustaining damage. This invention relates to the method of controlling the ignition time in accordance with the knock 
sensor output, which is comprised of 4 stages— the 1** Stage that senses the variation of peak hold (Vp), the 2°^ Stage that compares 
the variation of peak hold (Vp) with the knock sensor evaluation reference value (Vp), and if Vp is greater than Vp, makes a 
preliminary decision of fail, the 3"* Stage that counts the number (N) of preliminary decision of fail, and the 4* Stage that, if the 
number (N) of preliminary decisions of fail continues more than a set number (Np), makes an evaluation as a knock sensor fail and 
retards the ignition time — and, if unable to sense occurrence of knocking due to problem of die knock sensor, makes an early 
detection and retards the ignition time upon occurrence of knocking, thereby preventing damage to the engine. 

Main Drawing 

Fiai 

Specification 

Brief Description of the Drawings 

FIG. 1 illustrates the combustion pressure before and after explosion and the output voltage of the knock sensor. 

FIG. 2 illustrates the flow diagram depicting the flow of the method of controlling the ignition time in accordance with the knock 

sensor's output based on this invention. 

Description of the Key Parts of the Drawing 

Vp: Variation of peak hold of a knock sensor 

Vp: Knock sensor evaluation reference value 

N: Number of preliminary decisions of fail 

Np: Number of knock sensor evaluation reference 

Detailed Description of the Invention 

Purpose of the Invention 

Technical Field Related to the Invention and Prior Art 
This invention relates to the method of controlling the ignition time to improve the engine torque, and more particularly to the 
method of controlling the ignition time in accordance with the knock sensor output that senses knock sensor fail, upon occurrence, 
and makes it possible to prevent occurrence of damage to the engine by sensing the output of the knock sensor that enables the 
computer to sense vibration of the engine and to determine occurrence of torque. 

Knocking may occur in an engine when the compression ratio and boost pressure are increased or when the octane value of the fuel is 
low, or the engine temperature increases. When the vehicle is driven continuously while knocking occurs, the engine may get 
overheated or, in a severe case, the cylinder or piston may be damaged. 

There is a close relationship between knocking and ignition in that when the ignition time is made early, the maximum pressure 
increases and knocking occurs. At this time, the maximum advance for best torque (MBT: Maximum advance for Best Torque) lies 
before or after the ignition time (knocking limit) that starts knocking. 
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Thus, in the absence of knocking control, the ignition time is set at the point that is retarded from the ignition time that generates the 
maximum torque in order to secure room to avoid occurrence of knocking. Thus, torque decreases just as much. 
During combustion, the knock sensor generates signals so that the computer can sense whether or not knocking occurs inside the 
combustion chamber. Once the knock sensor senses the knocking limit, it becomes possible to advance the ignition time up to the 
maximum limit of the knocking range and obtain the engine output more effectively. Accordingly, a knock sensor is installed to an 
engine installed with a supercharger like a turbo charger (turbo charger) in order to use more insulation-compressed air in combustion 
and to control the ignition time. 

The knock sensor senses the vibration of the wall of the cylinder, and the piezoelectric device used for the purpose of sensing 
vibration becomes a battery that generates electricity under pressure. At this time, the polarity of the electricity generated from the 
piezoelectric device has opposite polarity during compression and elongation; however, it is the same in that the voltage is generated 
against the pressure depending on the size of the pressure. FIG. 1 illustrates the combustion pressure before and after an explosion 
and the output voltage of the knock sensor. 

Once combustion starts inside a cylinder, the combustion pressure vibrates the cylinder. When knocking occurs, the cylinder block 
vibrates more severely than usual, so a high voltage is generated to the knock sensor. When the voltage inputted from the knock 
sensor is high enough to go beyond the set voltage value, ECU decides that knocking is occurring and retards the ignition time. 
However, the method of controlling the ignition time using said conventional knock sensor has a problem wherein it is difficult to 
promptly sense any problem to the knock sensor, upon occurrence, and the engine may be damaged when occurrence of knocking is 
not sensed. 

Object of the Invention 

Proposed and submitted in order to resolve the problems of said prior art, the object of this invention is to provide a method of 
controlling the ignition time in accordance with the knock sensor output that enables early detection of knock sensor fail by having 
the ignition time retarded if the number of preliminary decision of fail continues beyond a certain number after sensing the knock 
sensor peak hold variation and comparing with the knock sensor evaluation fail reference value. 

Construction and (deration of the Invention 

This invention consists of 4 stages — die 1** Stage that senses the variation of peak hold (Vp), the 2"* Stage that compares the variation 
of peak hold (Vp) with the knock sensor evaluation reference value (Vp), and if Vp is greater than Vp, makes a preliminary decision of 
fail, the 3"* Stage that counts the number (N) of preliminary decision of fail, and the 4*^ Stage that, if the number (N) of preliminary 
decision of fail continues more than a set number (Np), makes an evaluation as a knock sensor fail and retards the ignition time. 
The following is the detailed description of embodiment of this invention with the attached drawings as reference. 
In this invention, the method of controlling the ignition time in accordance with the knock sensor output as illustrated in FIG. 2 is 
comprised of 4 stages — the 1^ Stage that senses the variation of peak hold (Vp), the 2^ Stage that compares the variation of peak 
hold (Vp) with the knock sensor fail evaluation reference value (Vp), and if Vp is greater than Vp, makes a preliminary decision of fail, 
the 3"* Stage that counts the number (N) of preliminary decision of fail, and the 4 Stage that, if the number (N) of preliminary 
decision of fail continues more than a set number (Np), makes an evaluation as a knock sensor fail and retards the ignition time. At 
this time, the reference number of evaluation in said 4^ Stage is 200 times. 

According to the method of controlling the ignition time in accordance with the knock sensor output of this invention with said 
configuration, in case the peak hold variation surpasses the reference value of 200 times for evaluating knock sensor fail, it is 
evaluated as knock sensor fail and, at the same time, the ignition time is retarded. 

A peak hold (peak hold) refers to the area of vertices on the voltage circuit diagram that indicates the output voltage of the knock 
sensor. The area where the peak hold changes rapidly can be regarded as the knocking area that generates a large amount of vibration 
to the cylinder block. Accordingly, it becomes possible to check the occurrence of knocking if the variation of the peak hold is 
sensed. 

Here, the variation of peak hold (Vp) is the value obtained after comparing the peak hold output of the knock sensor (Vj^]) at a certain 
point in time with the inmiediately prior peak hold output (V[r,ij). It can be calculated by a formula Vp = V[r] - V(r.i]. 
Accordingly, this invention senses the variation of peak hold (Vp) and compares the variation of peak hold (Vp) with the knock sensor 
evaluation reference value (Vp). At this time, if the variation of peak hold (Vp) of a knock sensor is greater than the knock sensor fail 
evaluation reference value (Vp), a preliminary decision of fail is made. Of course, in this case, the knock sensor decides that 
knocking did not occur. 

Once a preliminary decision of knock sensor fail is made, the number of decisions (N) is counted. In case the number of the 
preliminary decision of fail (N) continues more than a certain number (Np: approximately 200 times), it is decided as a knock sensor 
fail and the ignition time is retarded. 

Effect of the Invention 

As described, the method of this invention of controlling the ignition time in accordance with die knock sensor output has an 
advantage that, when unable to sense occurrence of knocking due to a problem with the knock sensor, it senses the problem in the 
early stage and retards the ignition time upon occurrence of knocking. 
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Claim 1 



A method of controlling the ignition time in accordance with the knock sensor output, wherein it is comprised of 4 stages - the 1" 
Stage that senses the variation of peak hold (Vp), the 2°^ Stage that compares the variation of peak hold (Vp) with the knock sensor 
evaluation reference value (Vp) and, if Vp is greater than Vp, makes a preliminary decision of fail, the 3"* Stage that counts the 
number (N) of preliminary decision of fail, and the 4^** Stage that, if the number (N) of preliminary decision of fail continues more 
than a set number (Np), makes an evaluation as a knock sensor fail and retards the ignition time. 

Claim 2 
In Claim 1, 

a method of controlling the ignition time in accordance with knock sensor output, wherein the reference number of decision in said 
4* Stage is 200 times. 
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s ^'ss SEH2I ka i^Am oistK gsh AI7I jilioi gfgoi kH *yM2i 01^ i^gAi a^aoi 52? 

esUHVpOt lie?ll2K kS ^AI EIH SE ^i^iF(Vp)]2^ itH SAi US 5§ 7l52i 

(v,)i yiin§K)i Vp7^ v,aa t as wiui m% lhsi^ ^iizbisk us miui ti^dot ^i 

SSefe TOTllSf,. ilS (Midi S§' tl4:.(N)7f fe'g 51^ (H) 01 fe^ 7)1 ^E| 3 

SE gS^ A|7ll.?;|2{-AI3lb 73! 4B?«S 7^512, inS diAKHI Olfe'-OI ^^^£101 1^451 

as oii 571011 a^^a&roi ka ^^^sai gth ai7ii ;q2fAia£SAii aissj it^i g^xiw 4= a 

Ei oh£ it3 i!AI [[Fg gif AI7I SI 01 gfSOil aoiCK 

ass 

S2 

E 1^ '^^V3=2J :2iJig^3h h:3 i«A1°l ^% SgfOI EAI3 ESOjH, 

E 2^ g ^^S.(H1 2IS.f .k3 iliAl g^Ofl [Q€ Sth A|7| lOi g}^2| X||0| SlOj EAj^ SAIEOIQ. 
E32i ?a ^MOil CHSJ- ^S2| #g 

Vp : ka aiAisi iii3 SE ^tm 

Vf : ka iliAl J2§ S§ 7l52t 
N : US Mbl 5g 114 

: ka fiiAl as 715 34 



B 25221 sai tf^»-AI?|7| .^Itl Stf A|7| fliOl a^SOii ^.vtt a£5Al, s§| ojijqoj 51=1 

7a§ioi asEi.7hka.i»^s see^ m= ka ^M°i i^xmsLSAii ka *«;<j2:i asAi on 
<y^si s:qshoi jssei nF^e * se^ sh= ka isAi e^oii ssf ai7i xaoi g^son ^ 
ti ma. 

aiaOilAl £f^dl2h 2FSgfM S0I71U, Afg 3g2| ^i^7^7^ ^TiLK 2!!3£| SE7h SOWa kaOl 1^ 
iSS 4 2JD. kaOl ^El^ ^£ 311^ ShS »S20I 2fiEIIl. ^SCIU m^gOl 

0^7IE to. 

nm, kgiu g» ai7i^ bs^j £^?I7^ sioi §a Ai7ig iitM?)! *js sich s^bjoi feowm k 
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UOI ^^4551711 aa. OIIU; ^BnmjSB?[ gtr APKMBT.-Maxiimm advance for Best 

ft Ai:»i£^Ei xizttf sixioflAi gsh M7m mm7\ msn n°m £a7^ my^Q. 

h:3. i^M= 9iAI LHOil biHOI g^»E|^ XII SSE1(HIA1 ifXIS 4 SiEl dSl 

irU tim h:B mS. StSS inlj gS^ JICH t^EDW g» APIl 22,^Aia St^ll E|I2, SIS 

t^l S.Q 2« 4i.2^Q. [tBAI,. Elfi »X| (turbo charger) 26711 ^^mi aiS^I 2 

^011= acF gr^a S7m sioii olg5^?l ?itiiAi fnH 'jai* ^^leio g& ai^ii nmm a 
a. 

IIH 2711 ^^«5^^ SX|?KSEK .O|lU,...£rg ^XKHIAI l^i5EI= 27121 =5S °/«2h eiSAIWI SitHSJ 
^Sl 7f7im, SrqSI 37i(HI [[fEK 2.^011 CHSt SSTOI ^^4SEI= l^Sia. £ IS 2$2j g 
ta. iliAISI. g^ SEiOl EAIS SSOP. 

^'SQ LHOilAl 3it7f £13 3 S^s.gfqOl ^gicjf gsAi^iTji Ei^a, kgoi ^^^i ^SQ M 

^01 Ml uiiofl ui*« sstiHs ia *!!AioiiAi^ ssroi ^^aaa. ku^ ka '^ais^ei 

seroi ^ga ?3a*i oi^i eis kgoi ^"^aEia 2£s sewe apii 
2tAi?i?ii a a, 

HEIU, ,^7ll^ SEHSJ ka diAll Omtl gth AI7I JOOi gfSS ^3 AgAISj 016^ ^^gA| i7| ^^301 

seitm ^^^1 2JXISCT essol m^s 4^ 2i= sfligol aa. 

B ^"SS; §ai 7i#2i gxiigi 5Hls^7l ^\tm sma 55£sal ka tiAisj uia 

iFi ka iOAi us 01IHI eg 7i52f2h *^g ti<i 014^ as oiibi egoi tii^eis 

gtf A17I1 A|2,^A|?|ES *}og^ Ira 'JAI°J Il§# 571 ^"31^ ^ 21E^ m= ka i!!A1 gqOH 

EM gsh Ai7rxtoi a^i x-iiS5f=ai a ^^loi sack 

a /cMAiSi ma eaif(Vp)l SAISh^ SI.1E^7112^, ka iliAl Kia ^E StHf(Vp)2h 

ka m as eg.7|52i(Vf)i bimshoi Vp7^VfaL^ i as ohhi est lhei^ ?;-ii2B71I2k a 

§■ WIBI Bg i|i>.(N)l ?lgtl5f^. X93B71I.2K OJbl Sg g4^(N)7f g§ ^^{\) OlS 711^13 
ka iSAISI 2S2S SSSO aSh A|?I1 XIZ^AIJIS ^ 43?1IS 7Sa ^S£S tCK 

OloK B gS2| 4'AI 0111. S|i¥ia ESI ifSSHJl ^'•AIIShTII ^SSfS CIS2f ^QK 

e ka filAi #?^Ofl tog gsh AI7I fllO) a^S^ E 20] EAia dhSf gOl ka iiiAISJ uia ^ 

E saif(Vp)i sxiei^ JilieTiisK ka 2!ai iDa ^e ^5iiF(Vp)2h ka siai as eg 7is2f(v 
p)s bliashoi Vp7^ Vffi[:^ m as mihi sgi lhei^ x-ii2e7ii2h, as wiui %\^{\m ?fs 
iiBfe fli3Er7a2K as wiui s§ 5i<i(N)7f .s§ 016^ Jii^Eia ka iiAisi as^ sssi- 

a gt^ AI7IS XRAIPIfe 391 4£f?llg ?SaQ. OKU, ^71 SI49?fl2| Sg 715 20tS|Oia. 

S7l2f gOI qiga B ^-§21 ka S!Ai ^qOII fflg g^ AI7I Kia ^E StFEfOI 200t| 

□IS ka sAi as sg 7i5st& s.mm ka *!!/vi£i as°^ s§i.^2F ^aioh gtf ai7ii arai 

nja gE(pe«k hoid)er ka aiAi sj gsi LieaH= sa^sEoiAi j?xig i^Mi gsfe 
212SAI. El a §E7^ 2SEi^ e ssoi ^►sei^ kn ss^og g ^ o,q_ 

Eia #E2j e5^^ sA|5fs ka oi^s ^-^^ ^ ^ah aa. 

0I7IAI, iDa ^E^iHP(V«)s 010 AlgWlAI ka *!!Ai2i Kia #E l^MV.M a S!3 aia gE2J 

g^(v,-i)i uiia*f 2f£SJ»i. Vp .= V, - V,., ef ^s.S44i:oi§sHJi ?w 4 21Q. 

nPFAi, g i-^ss ka aiA-isi ma ^e aaircvp)© g^^Aisi-a, ka aiyy ma #e S5nr(Vp)3h k 
a *!!Ai as. 5g 7i5sr(v,)i dlao^7^l acK oiiiii, ka iiiAisi iia ^e ffstif(Vp)oi ka aAi a 

S 5hg. 7l52fCVf )fiD 1 3? aS Midi Sg§ LHEWI aCK IS. 01 g^WI SIOJAJ ka aiAJ^ k 

ka m as oiidi sgoi maxis! a 5g ti^wi 7lSi!s^7^l Eia. as m\ sg a4(N)7h ^' 

g tl4=(Np: ef 20011 gE) 01^ Tll^EIS ka ^A|2| aS£S SgSE gSh AI7I1 X|2^A|?|7i aQ. 



012^ ^01, a gS2| ka id!Ai [OS gm AI7I 101 gf^S ka dmOfl OlSOl ^^iSEIOI kU 

^'4Si 373SRI ssfTii Eis Oil 57iofl ^astoi kg ^►gAi gs^ Ai7ii 7i2fAii!£s;« aigsj la 

^1 a^XIW 4 2iE^ 5h= OlgOl .SiQ. 
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b:3 ms\ Eia SB stnf(Vp)« mm 7iiiB?ii2f, sai ma §e e£Hf(Vp)iu ta a'/M 

3& 5§ )t d|i2e^D| Vp^f V,MD 1 2§ WUI LHEI^ 12B71l2f, OllbJI S 

§ S<i(N)l ?^g|!S^S »I3B?112K j3& Ofldl S§ t|<^(M)?h 01,^. Tll^tlS ka aA12| 

• IlS££.Sg.5Hl-S5l- A\?m J|2JA|?|= Jai 4e?llS ^^Sl 2»1 lS2g 5fe ka aiAJ g^OII CO 

■■■S?\ MAm^ tl4== eqotiej at §1^ ka £!!AI l^Oil CEfS Ai:?! «IOJ 
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